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Pursuant  to  Public  Law  92-367  Phase  I  Inspection  Reports  are  prepared 
under  guidance  contained  in  the  recommended  guidelines  for  safety 
inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a  Phase  I  Inspection  is  to 
indentify  expeditiously  those  dams  which  may  pose  hazards  to  human  life 
or  property.  The  assessment  of  the  general  conditions  of  the  dam  is 
based  upon  available  data  and  visual  inspection.  Detailed  investigation 
and  analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  inspection  and 
all  available  engineering  data,  the  Phase  I  report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a  reasonably  accurate 
assessment  of  the  conditions  of  the  dam.  It  should  be  realized  that 
certain  engineering  aspects  cannot  be  fully  analyzed  during  a  Phase  I 
inspection.  Assessment  and  remedial  measures  in  the  report  include  the 
requirements  of  additional  indepth  study  when  necessary. 

Phase  I  reports  include  project  information  of  the  dam  appurtenenances, 
all  existing  engineering  data,  operational  procedures, 
hydraulic/hydrologic  data  of  the  watershed,  dam  stability,  visual 
inspection  report  and  an  assessment  including  required  remedial  measures. 
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This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dans,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington ,  D.  C.,  20314.  The 
purpose  of  a  Phase  I  Investigation  is  tc  identify  expeditiously 
those  dans  which  may  pose  In  sards  to  human  life  or  property.  Tie 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope 
of  a  Phase  I  Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  tine  of  inspection  along  with  data  available  bo  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
'under  the  normal  operating  environment  of  the  structure. 

It  is  important  bo  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
ana  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff) ,  or 
fractions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a 
storm  event,  a  finding  that  a  spillway  will  not  pass  the  test  flood 
should  not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  Tie  test  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  ard  the  downstream  damage  potential. 
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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 

BRIEF  ASSESSMENT  OF  DAM 

Name  of  Dam:  University  Commons  Dam 

State:  Virginia 

Location:  City  of  Richmond 

USGS  QUAD  Sheet:  Bon  Air,  Virginia 

Coordinates:  Lat  37°  34.5*  Long  77°  32.3' 

Date  of  Inspection:  Novanber  17,  1980 

-  University  Commons  Dam  is  a  zoned  earthfill  structure  about  300 
ft  long  and  24  ft  high.  The  spillway  consists  of  an  ogee  shaped, 
concrete  overflow  spillway,  which  extends  264  ft  across  the  dam.  The 
dam  is  a  small  size  structure  and  is  assigned  a  high  hazard 
classification.  The  dam  is  located  on  Little  Westhampton  Creek,  on  the 
Campus  of  the  University  of  Richmond  in  the  City  of  Richmond,  Virginia. 
The  lake  is  used  for  recreation  and  is  owned  and  maintained  by  the 
University  of  Richmond. 

The  University  Corrmons  Dam  spillway  runs  under  the  University 
Garmons  Building  with  a  6  ft  clearance.  The  spillway  abutments  are 
part  of  the  building  foundation,  and  the  building  comprises  the  balance 
of  the  dam  length  beyond  the  spillway. 

Based  on  the  criteria  established  by  the  Department  of  the  Army, 
Office  of  the  Chief  of  Engineers  (OCE) ,  the  appropriate  Spillway 
Design  Flood  (SDF)  is  the  %  PMF.  The  spillway  will  pass  75  percent 
of  the  Probable  Maximum  Flood  (PMF)  or  150  percent  of  the  SDF  without 
reaching  the  masonry  overhang  of  the  University  Gannons  Building.  The 
spillway  is  rated  adequate. 

'  /  - 
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The  visual  inspection  did  not  reveal  any  problems  which  would 
require  immediate  attention.  The  dam  is  considered  stable  and  a 
stability  analysis  is  not  required.  An  emergency  operation  and 
warning  plan  should  be  developed.  ,It  is  recommended  that  all  existing 
cracks  and  seepage  be  monitored.  Furthermore  a  staff  gage  should  be 
installed  to  monitor  water  levels. 

Prepared  by: 


SCHNABEL  ENGINEERING  ASSOCIATES,  P.C./ 
J.  K.  TIMMCNS  &  ASSOCIATES,  INC. 


i  M 


Ray  E.  Martin,  Ph.D. ,  P.E. 
Ccmronwealth  of  Virginia 


Submitted  by: 

I  j. _ _ -  M  .  5ALl  >'■  '  I 

James  A.  Walsh,  P.E. 
Chief,  Design  Branch 


Approved: 

Original  signed  by: 

Douglas  L.  Haller 

Douglas  L.  Haller 

Colonel ,  Corps  of  Engineers 

District  Engineer 


Recommended  by: 


Jack  G.  Starr,  P.E. 

Chief,  Engineering  Division 


Date: 


MAR  1  1  JS81 


-2- 


SECTION  1  -  PROJECT  INPOPMATICN 

1.1  General: 

1.1.1  Authority :  Public  Law  92-367,  August  8,  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate 
a  national  program  of  safety  inspection  of  dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the  Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a  Phase  I 
inspection  according  to  the  Reconmended  Guidelines  for  Safety  Inspection 
of  Dams  (Reference  1,  Appendix  V)  .  The  main  responsibility  is  to 
expeditiously  identify  those  dams  which  may  be  a  potential  hazard  to 
human  life  or  property. 

1.2  Project  Description: 

1.2.1  Dam  and  Appurtenances :  University  Commons  Dam  is  a  zoned 

* 

earthfill  structure  approximately  300  ft  long  and  24  ft  high  with  a 
spillway  length  of  264  ft.  The  crest  of  the  spillway  and  dam  is  62  ft 
wide.  The  upstream  slope  is  approximately  3  horizontal  to  1  vertical 
(3:1)  and  is  covered  with  a  minimum  2.0  ft  thick  impervious  blanket 
from  the  upstream  end  of  the  crest  to  50  ft  beyond  the  upstream  toe. 

The  downstream  slope  is  1  horizontal  to  1  vertical  (1:1)  to  El  128 
for  the  width  of  the  overflew  spillway.  Below  El  128  the  downstream 
slope  tapers  off  to  about  a  17  horizontal  to  1  vertical  slope  (17:1) 
for  the  length  of  the  discharge  channel,  which  ccrprises  the  remainder 
of  the  downstream  embankment.  Design  drawings  indicated  the  embankment 

*  Height  is  measured  from  the  downstream  invert  of  the  outlet  pipe  to 
the  roadway  crest  at  the  left  abutment.  The  road  crest  elevation 
corresponds  to  the  overhang  of  the  building  over  the  spillway. 


-4- 


is  keyed  into  rock  {Plate  5,  Appendix  I)  and  field  soils  testing 
reports  indicate  a  cutoff  trench  was  excavated. 

The  University  Conrnons  building  was  constructed  over  the  dam  crest 
and  is  supported  on  deep  pierswithin  the  dam  which  are  situated  on 
spread  footings  supported  on  rock.  The  264  ft  spillway  nans  under 
the  building  with  the  building  comprising  the  balance  of  the  dam 
length  beyond  the  spillway  to  the  left  abutment.  The  abutments 
are  part  of  the  building  foundation,  (see  Plate  2,  Appendix  I) 

The  crest,  spillway  and  upper  section  of  the  spillway  apron  are 
bordered  by  retaining  walls.  The  right  retaining  wall.  Wall  'A', 
is  considered  a  part  of  the  right  abutment  while  the  left 
abutment  is  approximately  36  ft  beyond  the  left  retaining  wall, 

Wall  'B'.  (see  Plate  4,  7  &  8,  Appendix  I) 

The  dam  consists  of  a  264  ft  wide  channel  beneath  the  building 
discharging  over  a  264  ft  wide  ogee  shaped  concrete  spillway  (see 
Plate  Nos.  2  and  5,  Appendix  1,  and  Photo  No.  2,  Appendix  II)  .  The 
spillway  is  an  earth  structure  with  a  reinforced  concrete  membrane 
over  the  approach  and  spillover  areas.  The  spillway  is  followed  by  a 
concrete  outlet  channel  which  converges  from  a  264  ft  width  to  a  70  ft 
width  downstream  of  the  spillway.  There  is  a  inch  deep  by  4  ft  wide 
low  flow  channel  located  in  the  geometric  center  of  the  spillway.  There 
is  6  ft  of  clearance  between  the  spillway  crest  and  the  bottom  outside 
edge  of  the  building.  (see  Plate  No.  2,  Appendix  I) 

A  foundation  drainage  system  was  not  included  in  design  of  this 
dam  based  on  the  design  drawings  reviewed.  However,  drainage  tile  was 
installed  behind  the  retaining  walls,  (see  Plate  8,  Appendix  I) 
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1.2.2  Location:  University  Cormons  Dam.  is  located  on  Little 
Westhampton  Creek  on  the  Campus  of  the  University  of  Richmond  in  the 
City  of  Richmond,  Virginia.  (see  Plate  No.  1,  Appendix  I) 

1.2.3  Size  Classification:  The  dam  is  classified  as  a  "small" 
size  structure  because  of  the  lake  maximum  storage  potential. 

1.2.4  Hazard  Classification:  The  dam  is  located  in  an  urban 
area,  and  based  upon  the  interconnecting  of  the  building  and  the  dam, 
and  the  proximity  of  warehouses,  a  power  plant,  and  construction  offices 
within  a  quarter  mile  downstream,  the  dam  is  assigned  a  high 

hazard  classification.  The  hazard  classification  used  to  categorize  a 
dam  is  a  function  of  location  only,  and  has  nothing  to  do  with  its 
stability  or  probability  of  failure. 

1.2.5  Ownership :  The  dam  is  owned  by  the  University  of  Richmond. 

1.2.6  Purpose:  Recreat ion . 

1.2.7  Design  and  Construction  History':  The  dam  was  designed  by 
Caudill,  Rowlett  and  Scott,  Houston,  Texas  and  Rawlings  and  Wilson, 
Richmond,  Virgin'  .  and  constructed  under  the  supervision  of  C.  M. 
Associates,  Inc.,  Houston,  Texas.  The  dam  was  constructed  by  the  W.  S. 
Cordle  Construction  Company  of  Qnporia,  Virginia  and  completed  in  1975. 

1.2.8  Normal  Operational  Procedures:  The  spillway  is  ungated; 
therefore,  water  rising  above  the  crest  of  the  low  flow  channel  and 
the  spillway  crest  is  automatically  discharged  downstream.  Normal  pool 
is  maintained  at  about  elevation  138  msl. 

1 . 3  Pertinent  Data: 

1.3.1  Drainage  Area :  The  drainage  area  is  2.65  square  miles, 
which  is  a  completely  developed  residential  area. 


. *Vvw  •  O.-'  ■  -A. 
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1.3.2  Discharge  at  Pair.  Site:  According  to  Mr.  Warden  G.  Farmer, 
tiie  iraximum  known  flood  at  the  dam  site  occurred  in  October,  1979,  with 
a  maximum  pool  elevation  of  approximately  140  msl,  which  corres;onds 

to  a  2500  CPS  discharge. 

Principal  Spillway  Discharge: 

Pool  Elevation  at  lew  wall  of  building  (elev  144  msl)  13,537  CFS 

1.3.3  Dam  and  Reservoir  Data:  See  table  1.1,  below: 


TABLE  1.1  -  DAM  AND  RESERVOIR  DATA 

Reservoir 


Storage 


Item 


Elevation  Volume 

Feet  Area  Acre  Watershed  Length 

msl  Acres  Feet  Inches  Miles 


Low  Wall  of 

Building  144  23  267  1.94  .4 

Principal  Spillway 
Crest  138 


Streambed  at  Down- 
Stream  Toe  of  Dam  120 


13.7 


143 


1.04 


.3 


spcnarc  2  -  eng:  diking  data 

2.1  rosier,:  The  dam  was  designed  under  the  direction  of 
Caudill,  Rowlett  and  Scott,  Houston,  Texas,  and  Rawlings  and  Wilson, 
Richmond,  Yircinia.  Construction  of  the  facility  was  managed  by  CM 
Assoc :  ates ,  Houston ,  Texas . 

Ex: sting  on  this  site  prior  to  the  construction  of  the  Carrions 
DaT.  was  an  earth  fill  embankment  approximately  22  ft  high  with  a  road 
crossing  the  crest.  An  overflow  spillway  crossed  by  a  bridge  existed 
in  the  emburhment.  No  other  details  were  available  for  this  previous 
embankment . 

A  subsurface  investigation  was  conducted  at  the  site  by  Sayre  and 
Sutherland,  Inc.,  Richmond,  Virginia  during  the  design  yhasc  of  the 
project.  Tine  pt-rtese  of  the  investigation  was  to  determine  the  sub- 
surfaco  soil  aid  rock  conditions  for  the  new  dam  and  spillway  and  the 
foundations  for  the  proposed  structure  tc  be  built  above  the  dam.  Test 
boring  logs  find  locations  are  included  in  Appendix  TV. 

The  cam  was  designed  as  a  zoned,  compacted  earth  fill  embankment 
with  a  reinforced  concrete  membrane  on  the  crest,  spillway  and  spillway 
discharge  area  (or  apron),  and  a  compacted  clay  core  with  side  slopes 
of  111: 2V.  The  upstream  slope  was  to  be  covered  with  a  minimum  2  ft 
thick  impervious  blanket  (Plate  4,  .Ap:x_ndix  I).  Construction 
specifications  required  that  the  "  impervious  material"  required  for 
the  core  of  thr  dam  and  the  upstream  slope  be  a  "cohesive  soil  or 
inorganic  clay;  obtained  from  excavation  or  borrow  areas  and  shall  be 
approved  by  the  Architect-Engineer  prior  to  construction  of  the  embank¬ 
ment."  The  "pervious  material"  used  for  embankment  fill  was  to  be 
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"cohesionless  soil  or  granular  soil,  obtained  from  on-site  excavation 
and/or  borrow  areas,  which  shall  be  approved  by  the  Architect-Engineer 
prior  to  construction  of  the  embankment."  Compaction  of  the  impervious 
material  was  to  be  98  percent  of  Modified  Proctor  maximum  dry  density 
at  optimum  moisture  content  as  determined  by  ASTM  D-1557.  Moisture 
content  of  this  material  was  to  be  controlled  within  plus  or  minus  3 
percent  of  optimum.  Compacted  lift  thicknesses  were  not  to  exceed  6 
inches  for  the  impervious  material.  The  pervious  material  was  to  be 
compacted  to  a  "relative  density"  of  "not  less  than  90  percent  as 
determined  by  ASTM  D-1557."  Allowable  ccrrpacted  lift  thicknesses  could 
vary'  from  6  to  12  inches  depending  on  the  type  of  compaction  equipment 
used. 

It  was  recommended  in  the  subsurface  investigation  report  that  the 
soil  in  the  existing  dam  not  be  used  as  fill  in  the  new  dam.  It  was 
suggested  that  material  for  the  embankment  be  obtained  frcm  other 
construction  sites  at  the  university  and  from  off-campus  borrow  areas. 

The  design  data  indicates  that  the  dam  is  founded  on  Petersburg 
Granite  and  that  the  weathered  rock  was  to  be  removed.  The  limits 
of  excavation  to  bedrock  indicated  in  the  design  details  are  approximately 
71  ft  downstream  and  76  ft  upstream  from  the  center  line  of  the  dam.  The 
areas  of  the  dam  not  founded  on  bedrock  include  the  downstream  slope 
below  the  lake  drain  valve  manhole  and  the  upstream  slope  beyond  the 
lake  drain  intake  (Plate  4,  Appendix  I).  No  field  permeability  test 
data  was  included  in  the  design  data  reviewed.  A  5  ft  wide  cutoff 
trench  excavated  2  ft  into  rock  was  also  planned.  Details  of  the  cut¬ 
off  trench  and  clay  core  are  provided  on  Plate  5,  Appendix  I. 


-9- 


No  internal  drainage  system  was  provided  for  this  structure 
based  on  the  design  drawings  reviewed.  A  24  inch  diameter  transite 
pipe  was  constructed  through  the  dam  as  a  lake  drain.  No  anti-seep 
collars  were  shewn  on  the  design  drawings.  Details  of  the  lake  drain 
systan  are  shown  on  Plate  No.  6,  Appendix  I. 

The  spillway  was  designed  as  an  overflew  structure  consisting 
of  a  concrete  weir  at  the  crest  and  a  reinforced  concrete  membrane 
over  an  earthfill.  The  overflow  structure  discharges  onto  a  spill¬ 
over  area  or  apron  and  into  a  converging  outlet  channel.  Both  of 
these  structures  are  protected  by  a  reinforced  concrete  membrane  and 
their  total  length  is  approximately  167  ft.  The  crest,  spillway  and 
upper  section  of  the  spillway  apron  are  bordered  by  a  retaining  wall 
on  the  right  as  the  right  retaining  wall  is  part  of  the  right 
abutment.  The  left  abutment  is  approximately  36  ft  beyond  the  left 
retaining  wall.  Wall  "B."  Details  of  the  walls  are  shown  on  Plates 
Nos.  7  and  8  in  Appendix  I. 

No  stability  analysis  information  was  made  available  for  this 
inspection. 

2.2  Construction:  The  dam  was  constructed  by  the  W.  S.  Cordle 
Construction  Company  of  Emporia,  Virginia  under  the  supervision  of 
C.  M.  Associates,  Inc.,  Houston,  Texas.  The  only  construction  records 
available  for  this  structure  were  field  density  test  reports  by 
Penniman  and  Brown,  Inc.,  Richmond,  Virginia,  a  firm  contracted  to 
perform  the  soils  testing.  Prior  to  construction  of  the  present 
facility,  the  removal  of  an  earthfill  dam  and  bridge  over  the  spill¬ 
way  structure  was  required. 


2.3  Evaluation:  Design  drawings  are  representative  of  the  ' 
structure,  however,  hydrologic  and  hydraulic  calculations  were  not 
available  for  evaluation.  There  is  sufficient  information  to 
evaluate  foundation  conditions  but  not  the  embankment  stability. 


SECTION  3  -  VISUAL  INSPECTION 


3.1  Findings :  At  the  time  of  inspection,  the  dam  was  in  good 
condition.  Field  observations  are  outlined  in  Appendix  III. 

3.1.1  General :  An  inspection  was  made  on  November  17,  1980 
and  the  weather  was  rainy  with  a  tanperature  of  46°F.  The  pool  and 
tailwater  levels  at  the  time  of  inspection  were  137.75  and  120  msl, 
respectively,  which  corresponds  to  normal  pool  and  tailwater  elevations. 
Ground  conditions  were  wet  at  the  time  of  inspection.  No  previous 
inspection  reports  were  available. 

3.1.2  Dam  and  Spillway:  The  upstream  slope  of  the  embankment  was 
submerged  and  not  observed.  The  dam  crest  or  spillway  approach  was 
covered  with  a  reinforced  concrete  membrane  and  submerged.  Hie  down¬ 
stream  slope  is  made  up  of  the  spillway,  spillover  area  and  discharge 
channel.  These  areas  are  covered  with  a  reinforced  concrete  menbrane. 
Vertical  hairline  cracks  in  the  concrete  membrane  on  the  spillway  section 
(1H :1V slope)  were  observed.  Horizontal  hairline  cracks  in  the  concrete 
along  the  crest  of  the  spillway  were  also  observed.  No  other  signs  of 
deterioration  such  as  spalling  or  peeling  of  concrete  at  the  concrete 
spillway,  approach  channel,  discharge  channel  and  lake  drain  pipe  were 
observed.  These  structures  were  functioning  properly  at  the  time  of 
inspection.  (See  Photos,  Appendix  II)  . 

Geologic  conditions  in  the  abutment  areas  could  not  be  observed 
because  of  the  existing  structure  and  associated  retaining  walls.  The 
walls  were  observed  to  be  in  good  condition  and  no  water  was  noted  caning 
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fran  the  subdrains  behind  the  walls.  Fill  material  behind  the  retaining 
walls  appeared  to  be  clayey  silt  (ML)  and  silty  sand  (SM)  with  several 
large  granite  boulders  protruding  from  the  slopes.  The  upstream  area 
of  the  abutments  were  grass  covered  and  in  good  condition.  Surface 
soils  in  this  area  consisted  of  clayey  silts  (ML)  and  silty  sands  (SM)  . 

Some  discoloration  and  seepage  (less  than  1  gpn)  was  noted  in 
the  vicinity  of  the  construction  joints  in  the  discharge  channel  concrete 
membrane  approximately  80  ft  downstream  of  the  spillway  (see  Field 
Sketch,  Appendix  III,  Sheet  1)  . 

There  was  evidence  of  past  erosion  at  the  lower  end  of  the  outlet 
channel  where  the  earth  channel  and  natural  channel  slopes  begin.  The 
erosion  had  been  repaired  with  broken  concrete  rip  rap. 

3.1.3  Reservoir  Area:  The  reservoir  area  was  free  of  debris 
and  the  perimeter  was  wooded  on  the  right  side  and  grassed  on  the  left 
side  (Overview  Photograph,  Page  3)  .  The  reservoir  is  located  in  a 
natural  valley  with  side  slopes  at  approximately  2H:1V  on  the  right  side 
and  4H.-1V  on  the  left  side.  No  sediment  build-up  was  observed. 

3.1.4  Downstream  Area:  The  downstream  channel  is  located  in  a 
flood  plain  with  10H:1V  side  slopes  above  the  channel  banks  (Photograph 
No.  4  ,  Appendix  II)  .  The  channel  is  approximately  8  ft  deep  with  1JH:1V 
side  slopes  pre-existing  from  the  old  dam.  Approximately  100  ft  below  the 
outlet  channel  is  the  University  Power  Plant;  approximately  500  ft  down¬ 
stream  are  two  bridges,  a  construction  office  and  a  warehouse  facility; 
approximately  one-half  mile  downstream  a  cormercial  bank  was  constructed 


over  the  stream. 


3.1.5  Instrumentation:  No  instrumentation  (monuments,  observation 


wells,  piezometers ,  etc.)  was  encountered  for  the  structure.  A  staff 
gage  was  not  observed. 

3.2  Evaluation:  Overall,  the  dam  was  in  good  condition  at  the 
time  of  the  inspection. 

3.2.1  Dam  and  Spillway:  The  vegetative  cover  on  the  upstream 
abutments  appeared  to  be  well  maintained.  The  concrete  membrane  on 
the  downstream  slope  was  in  gcod  condition  with  the  exception  of 
sane  shrinkage  cracks  which  have  occurred  in  the  spillway  and  outlet 
channel  concrete  membrane.  The  observed  seepage  in  the  discharge 
channel  is  minor  and  does  not  inhibit  the  proper  functioning  of  the 
dam.  The  spillway  is  functioning  well.  A  staff  gage  should  be 
installed  to  monitor  water  levels. 

3.2.2  Downstream  Area:  A  breach  in  the  University  Commons 
Dam  during  extreme  flooding  could  create  a  hazard  to  the  downstream 


facilities . 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures :  University  Cannons  Dam  is  used  for  recreational 
purposes.  The  normal  pool  elevation  (about  137.75  msl)  is  maintained  by 
a  low  flow  notch  in  the  spillway.  Water  automatically  flows  over  the 
spillway  crest  as  the  pool  level  rises  above  elevation  137.7  msl. 

4.2  Maintenance  of  Dam  and  Appurtenances :  Maintenance  is  the 
responsibility  of  the  Owner.  Maintenance  consists  of  routine  inspection 
and  the  removal  of  debris,  mewing  of  vegetative  cover,  and  repair  as 
required.  Routine  maintenance  is  performed. 

4.3  Warning  System:  At  the  present  time  there  is  no  warning 
system  or  evacuation  plan  for  the  dam. 

4 . 4  Evaluation:  The  dam  and  appurtenances  are  in  good  operating 
condition,  and  maintenance  of  the  dam  is  adequate.  Records  should  be 
maintained  of  all  maintenance  and  operational  procedures  for  future 
reference.  An  emergency  operation  and  warning  plan  should  be 
developed.  It  is  recarmended  that  a  formal  emergency  procedure  be 
prepared  and  furnished  to  all  operating  personnel.  This  should  include: 

a)  How  to  operate  the  dam  during  an  emergency. 

b)  Who  to  notify,  including  public  officials,  in  case 
evaluation  from  the  downstream  area  is  necessary. 


SECTION  5  -  HYDRAULICS/HYDROLOGIC  DATA 

5.1  Design;  University  Carmens  Dam  was  designed  as  a  single¬ 
purpose  dam.  Hydrologic  and  hydraulic  data  was  not  available  for 
evaluation. 

5.2  Hydrologic  Records:  There  are  no  records  available. 

5.3  Flood  Experience;  According  to  Mr.  Farmer,  a  maximum  pool 
elevation  of  140-  msl  occurred  in  October,  1979. 

5.4  Flood  Potential;  In  accordance  with  the  established  guide¬ 
lines,  the  Spillway  Design  Flood  (SDF)  is  based  on  the  estimated  "Probable 
Maximum  Flood"  (flood  discharges  that  may  be  expected  fran  the  most 
severe  combination  of  critical  meterologic  and  hydrologic  conditions 

that  are  reasonably  possible  in  the  region),  or  fractions  thereof. 

The  Probable  Maximum  Flood  (PMF)  ,  h  PMF  and  100  year  hydrographs  for  the 
local  area  were  developed  by  the  HEC-1  method  (Reference  5,  Appendix  V)  . 
Precipitation  amounts  for  the  flood  hydrographs  of  the  PMF  and  100  year 
flood  were  taken  frem  U.  S.  Weather  Bureau  Information  (References 
6  arri  7,  Appendix  V)  .  Appropriate  adjustments  for  basin  size  and  shape 
were  accounted  for.  The  inflow  hydrographs  for  each  rainfall  occurrence 
were  routed  through  the  reservoir  to  determine  maximum  pool  elevations. 

5.5  Reservoir  Regulations;  For  routing  purposes,  the  pool  at  the 
beginning  of  flood  was  assumed  to  be  at  elevation  138  msl.  Reservoir 
stage-storage  data  and  stage-discharge  data  were  determined  fran  the 
construction  plans  and  available  topographic  data  (USGS  quadrangle 
Sheet) .  Floods  were  routed  through  the  reservoir  using  the  spillway 
discharge  only. 


I 


5.6  Overtopping  Potential:  The  predicted  rise  of  the  reservoir 
pool  and  other  pertinent  data  were  determined  by  routing  the  flood 
hvdrographs  through  the  reservoir  as  previously  described.  The  results 
for  the  flood  conditions  for  the  PMF,  h  PMF  and  100  year  flood  are 
shown  in  the  following  Table  5.1: 


Li 


Flow 

100  Year 

h  PMF 

PMF 

Peak  Flow,  CFS 
Inflow 

3 

3038 

7997 

15,994 

Outflow 

3 

2859 

7615 

15,457 

Maximum  Pool* 
Elevation 

Ft,  msl 

138 

140.13 

142.10 

144.57 

Tailwater 

Elevation 

Ft,  msl 

120 

126.6 

130.6 

134.5 

5.7  Reservoir  Emptying  Potential:  A  24  inch  diameter  gate  at 
centerline  elevation  121.5  msl  is  capable  of  draining  the  reservoir. 
Assuming  that  the  lake  is  at  normal  pool  elevation  (138  msl)  and  there 
is  3  cfs  inflow,  it  would  take  approximately  three  days  to  lower  the 
reservoir  to  elevation  121.5  msl,  or  a  5.5  ft  per  day  drawdown  rate. 


*  Velocities  in  approach  channel  under  the  University  Ccrtrons 
Building  during  the  PMF  equal  7  ft  per  second  which  is  not  considered 
detrimental  to  either  the  concrete  spillway  or  masonry  substructure 
of  the  building.  Velocities  over  the  spillway  during  the  PMF  equal 
12.3  ft  per  second  at  critical  depth  and  9.7  ft  per  second  during 
h  PMF. 
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5.«  Evaluation :  The  U.  S.  Army,  Corps  of  Engineers'  guidelines 
indicate  the  appropriate  Spillway  Design  Flood  (SDF)  for  a  small  size, 
high  hazard  dam  is  the  %  PMF  to  PMF.  Because  of  the  risk  involved, 
the  h  PMF  has  been  selected  as  the  SDF.  The  spillway  will  pass  75 
percent  of  the  PMF  (150  percent  of  the  SDF)  without  reaching  the 
masonry'  overhang  of  the  Cannons  Building. 

Hydrologic  data  used  in  the  evaluation  pertains  to  present  day 
conditions  with  no  consideration  given  to  future  development. 
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SBCTICM  6  -  DAM  STABILITY 

6.1  Foundation  and  Abutments:  The  dam  is  located  along  the 
eastern  edge  of  the  Piedmont  physiographic  province  of  Virginia.  The 
site  is  underlain  by  residual  soils  derived  from  the  in-place  weathering 
of  Petersburg  Granite  of  Paleozoic  geologic  age.  These  residual  soils 
typically  consist  of  micaceous  sands  and  silts  throughout  the  Richmond 
area.  The  Petersburg  Granite  consists  of  fine  to  coarse  grained, 
foliated  to  nonfoliated  granite,  but  also  includes  granodiorite  and 
minor  amounts  of  quartz  mazonite.  Test  borings  indicate  that  the 
bedrock  becomes  less  weathered  with  depth.  The  bedrock  is  generally 
slightly  to  moderately  jointed  and  fractured.  Available  geologic  maps 
indicate  that  local  bedrock  joints  strike  from  the  northwest  to  north¬ 
east  and  dip  from  70  to  86  degrees.  These  maps  do  not  indicate  the 
presence  of  any  faults  in  the  site  vicinity. 

Design  drawings  indicated  the  embankment  was  to  be  founded  on 
bedrock  with  a  cutoff  trench  keyed  into  the  bedrock  below  the  impervious 
core.  However,  it  was  concluded  in  the  foundation  report  that  it 
would  "not  be  necessary"  to  embed  the  cutoff  wall  in  rock  .  .  .  because 
the  fractures  and  joints  in  the  rock  are  tight  and  would  carry  very 
little  water  under  the  relatively  low  head  conditions  of  this  project." 
At  the  time  of  this  inspection,  information  from  field  soils  reports 
indicated  a  cutoff  trench  in  rock  probably  was  excavated. 

Gradual  consolidation  of  underlying  materials  would  not  be  expected 
during  application  of  fill  materials  as  the  highest  portions  of  the 
embankment  were  founded  on  rock.  Based  upon  the  performance 


history  of  this  dam  and  the  test  boring  data,  a  stable  foundation 

is  assumed. 

6.2  Embankment : 

6.2.1  Materials:  Design  drawings  show  the  dam  as  a  zoned  embankment 
with  Zone  I  as  an  impervious  core  and  impervious  upstream  blanket.  Zone 

I  was  constructed  with  silty  clay  (CH)  and  possibly  micaceous  silt  (MH) 
materials  as  indicated  in  available  construction  records.  No  information 
was  available  on  the  material  used  in  construction  of  the  pervious.  Zone 

II  of  the  embankment.  However,  borrow  material  tested  for  use  in  this 
zone  was  a  silty  sand  (SM)  material.  Soils  in  the  impervious  zone  were 
to  be  compacted  to  98  percent  of  Modified  Proctor  maximum  dry  density 
(ASTM  D-1557)  and  within  plus  or  minus  3%  of  optimum  moisture  content 
with  compacted  lift  thicknesses  not  to  exceed  6  inches.  Materials  used 
in  the  pervious  zones  were  to  be  compacted  to  90  percent  of  Modified 
Proctor  naximum  dry  density  (ASTM  D-1557)  .  The  maximum  compacted  lift 
thickness  was  not  to  exceed  6  inches  if  compaction  was  performed  by 
tampers  or  rollers  and  not  more  than  12  inches  if  compaction  was 
performed  by  treads  of  crawler- type  tractors,  surface  vibrators,  or 
similar  equipment,  and  not  more  than  the  penetrating  depth  of  the 
vibrator  if  compaction  was  performed  by  internal  vibrators. 

6.2.2  Subdrains  and  Seepage:  No  special  foundation  treatment  was 
utilized  during  the  construction  of  the  embankment.  A  cutoff  trench 
was  to  be  excavated  into  the  bedrock  along  the  centerline  of 

the  oore  as  shown  on  the  design  drawings  (Plate  Nos.  4  and  5,  Appendix  I)  . 
According  to  inspection  reports  filed  during  construction,  a  spring 
existed  in  the  rock  cutoff  trench.  In  an  attempt  to  control  the  flow 


of  water  from  the  spring,  a  3  ft  lift  of  the  impervious  material  was 
placed  in  the  trench  as  a  working  mat.  It  was  noted  in  the  inspection 
reports  that  the  seepage  frcm  the  spring  continued.  No  additional 
action  was  noted  in  the  available  construction  records. 

A  lake  drainage  system  utilizing  a  24  inch  transite  pipe  extending 
through  the  embankment  was  illustrated  on  the  drawing.  No  anti-seep 
collars  were  indicated  in  the  design.  The  drain  is  operated  by  a  valve 
located  on  the  discharge  channel.  Details  of  the  drainage  system  and 
cutoff  are  provided  on  Plates  4 ,  5  and  6  of  Appendix  I . 

Plate  8,  Appendix  I  shows  subdrains  installed  behind  retaining 
walls  A  and  B.  The  drains  are  outside  the  embankment,  however,  it 
is  not  know  whether  they  are  sealed  off  from  the  embankment. 

Some  seepage  was  observed  coming  from  several  construction  joints 
in  the  concrete  discharge  channel  area  approximately  80  ft  below  the 
spillway.  The  concrete  was  slightly  stained  indicating  possible  seepage 
through  the  embankment. 

6.2.3  Stability:  It  is  not  known  if  a  stability  analysis  was 
performed  for  this  structure  and  there  was  no  information  available  for 
this  inspection.  The  dam  is  24  ft  high  and  has  a  crest  width  of 
approximately  62  ft.  A  clearance  of  6  ft  exists  between  the  top  of  the 
overflow  weir,  El  138  and  the  bottom  of  the  building.  The  upstream  slope 
is  3H:1V  with  a  2  ft  thick  impervious  blanket  on  the  upstream  face  from 
50  ft  beyond  the  upstream  toe  to  the  crest  of  the  embankment  at  El  136. 
The  overflow  section  of  the  spillway  is  sloped  at  1H:1V  from  El  138  to 
El  128  then  nearly  flat  along  the  spillover  section  for  about  27  ft. 

The  slope  continues  on  about  a  17H:1V  slope  over  the  remainder  of  the 
embankment  which  constitutes  the  concrete  discharge  channel.  The 
concrete  discharge  channel  extends  to  the  stream  channel  at  El  120, 


•approximately  140  ft  fran  the  spillover  area. 

The  dam  was  designed  as  a  zoned  earth  embankment  and  constructed 
with  the  materials  indicated  in  Section  6.2.1.  Therefore,  the  stability 
is  assessed  assuming  a  zoned  earth  dam.  The  dam  is  subjected  to  sudden 
drawdown  because  the  approximate  reservoir  drawdown  rate  of  5.5  ft  per 
day  exceeds  the  critical  rate  of  0.5  ft  per  day  for  earth  dams.  Accord¬ 
ing  to  the  guidelines  presented  in  Design  of  Small  Dams,  U.  S.  Department 


of  the  Interior,  Bureau  of  Reclamation  for  small  zoned  dams,  with  stable 


foundation,  subjected  to  a  drawdown  and  with  core  material  composed  of 
MH  to  CH  materials,  the  recommended  slopes  are  2H:1V  upstream  and  2H:1V 
downstream.  The  recommended  crest  width  is  13.6  ft.  Based  on  these 
general  guidelines,  the  upstream  embankment  slopes  and  crest  width  are 
adequate.  However,  the  upper  portion  of  the  downstream  slope  is  steep 
at  1H:1V  and  does  not  meet  the  recommended  guidelines. 

6.2.4  Seismic  Stability:  The  dam  is  located  in  Seismic  Zone  2. 
Therefore,  according  to  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams,  the  dam  is  considered  to  have  no  hazard  from  earthquakes 
provided  static  stability  conditions  are  satisfactory  and  conventional 
safety  margins  exist. 

6.3  Evaluation:  An  accurate  check  on  the  stability  of  this 
structure  cannot  be  made  since  there  was  no  stability  analysis 
available.  Based  upon  the  visual  inspection  and  the  design  drawings 
the  foundation  is  considered  stable  and  a  stability  analysis  is  not 
required.  According  to  general  Bureau  of  Reclamation  guidelines,  the 
upstream  slope  and  embankment  crest  width  are  adequate,  but  the 
downstream  slope  is  inadequate.  However,  based  upon  the  low 
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height  of  the  dam  and  a  crest  width  that  is  approximately  5  times 
greater  than  required,  it  is  our  opinion  that  the  steep  downstream 
slope  does  not  create  a  stability  problan.  Furthermore,  the  steep 
slope  begins  to  flatten  to  17H-.1V  10  ft  belcw  the  crest.  The  concrete 

membrane  on  the  crest  and  downstream  slope  is  not  assumed  to  contribute 

to  the  stability,  but  it  is  a  significant  factor  in  slope  protection. 

A  condition  whereby  the  pool  level  would  reach  the  masonry  overhang 

of  the  Commons  Building  is  not  a  problem  as  the  spillway  will  pass  75 
percent  of  the  PMF  (150  percent  of  the  SDF)  .  No  undue  settlement, 
cracking  or  sloughing  was  noted  at  the  time  of  inspection.  Hie  seepage 
observed  from  several  construction  joints  in  the  concrete  discharge 
channel  may  be  from  the  spring  previously  described  in  the  key  trench. 
With  the  low  head  conditions  and  concrete  membrance,  this  seepage  is  not 
considered  to  be  a  serious  erosion  problem.  It  appears  that  the 
embankment  is  adequate  for  maximum  control  storage  with  water  at 


elevation  138  msl. 


SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment;  University  Ccrrmons  Dam  at  the  time  of 
inspection  appeared  to  be  in  good  condition.  The  appropriate  SDF  for 
this  dam  is  the  H  PMF.  The  spillway  will  pass  75  percent  of  the  PMF 
(150  percent  of  the  SDF)  without  reaching  the  masonry  overhang  of  the 
Oartmons  Building.  The  spillway  is  judged  adequate. 

The  visual  inspection  revealed  no  findings  that  proved  the  dam 
to  be  unsound,  therefore,  a  stability  check  is  not  required.  A  routine 
maintenance  program  exists  for  the  structure  and  maintenance  is 
considered  adequate.  At  the  present  time,  there  is  no  warning  system 
or  evacuation  plan  for  the  dam. 

7 . 2  Reoarnrvended  Ronedial  Measures: 

7.2.1  Emergency  Operation  and  Warning  Plan:  It  is  recommended 
that  a  formal  emergency  procedure  be  prepared,  prominently  displayed, 
and  furnished  to  all  operating  personnel.  This  should  include: 

1)  Hew  to  operate  the  dam  during  an  emergency. 

2)  Who  to  notify,  including  public  officials,  in  case 
evacuation  frcm  the  downstream  is  necessary. 

7.3  Required  Maintenance: 

7.3.1  A  staff  gage  should  be  installed  to  monitor  water  levels. 

7.3.2  The  seepage  from  the  discharge  channel  concrete  membrane 
should  be  monitored.  If  any  increase  in  seepage  flow  rates  are 
observed,  a  professional  Geotechnical  Engineer  should  be  contacted  to 
evaluate  the  problam  and  make  recommendations  for  required  corrective 
measures. 
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7.3.3  The  hairline  cracks  on  the  spillway  and  discharge 
concrete  menbrane  should  be  monitored.  If  any  increase  in  the 


number  or  width  of  cracks  is  observed,  a  professional  Geotechnical 
Engineer  should  be  contacted  to  evaluate  the  problem  and  make 
recommendations  for  required  corrective  Treasures. 
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